Growth cornditions. After growth for 18 hr, 5% inocula was transferred to 190-ml volumes of the same medium contained in 500-ml Erlenmeyer flasks. Cultures were incubated on a rotary shaker at 37 C for about 18 hr, at which time an optical density of 0.5 to 0.6 at 625 mm was attained.
Although staphylococcal coagulase and its ability to clot fibrinogen have been studied for over 60 years (4) , no precise, quantitative method to determine the rate of clotting has been proposed. Current methods (7, 10, 14) employ serial dilution for the estimation of coagulase activity. Duthie and Haughton (3) used clotting time as the basis for the determination of the coagulase reaction rate. All of these methods, depending on visual determination of the clot, are subject to individual judgment and, thus, lack uniformity. However, the increase in light scattering which accompanies the clotting of fibrinogen seems to offer an accurate means of measuring coagulase reaction rates; light refraction properties have been used to study the shape and size of a range of macromolecules (1, 8) . This report describes a precise, reproducible, and rapid nephelometric method for the assay of coagulase activity.
MATERIALS AND METHODS
Cultures. Staphylococcus aureus strain 70 of the International-Blair Series (2) produced the coagulase used in this assay procedure.
Medium. The medium used for coagulase production contained the following: 0.3% Casamino Acids (Difco); 0.1% glucose; 0.001% each of thiamin, niacin, MgSO4.7H20, MnSO4*H20, and FeSO4-7H20; and 0.5% each of K2HPO4 and KH2PO4. A 1-ml amount of the mineral solution of Tager and Hales (14) Growth cornditions. After growth for 18 hr, 5% inocula was transferred to 190-ml volumes of the same medium contained in 500-ml Erlenmeyer flasks. Cultures were incubated on a rotary shaker at 37 C for about 18 hr, at which time an optical density of 0.5 to 0.6 at 625 mm was attained.
Partial purification of coagulase. After removal of the cells by centrifugation, coagulase in the cell-free supernatant fluid was partially purified by repeated acid precipitation at pH 3.5. Diethylaminoethyl (DEAE) chromatography followed. The preparations used in these studies had a specific activity of 1 Kunkel et al. (9) . A stock BaC12-2H20 solution was prepared in a concentration of 1.15 g/l00 ml of distilled water. A 3-ml amount of this solution was diluted to 100 ml with 0.2 N H2SO4. The resulting turbidity of the BaSO4 suspension was assigned an arbitrary value of 20 nephelometric units. This suspension was serially diluted with 0.2 N H2SO4 to prepare standards for a calibration curve, where nephelometric units were plotted against recorder response in the 1.25-mv range.
Coagulase activity was quantitated in the following manner: 1 ml of the coagulase preparation to be assayed was thoroughly mixed with 2 ml of the fibrinogen-plasma substrate in the same cuvette used in calibration of the instrument. The increase in light scattering, which accompanied the clotting reaction, was automatically recorded, and the rate of the reaction was determined from the slope of the curve.
The 12.5 to 500 mg/100 ml, whereas 2% plasma-CRF was held constant. A 1-ml amount of the highly active coagulase preparation was mixed with 2 ml of each fibrinogen concentration and the reaction rate was determined (Fig. 1) . Maximal activity was achieved with 300 mg of fibrinogen per 100 ml; higher concentrations showed no increase in clotting rate.
Effect of plasma-CRF concentration upon rate of coagulase reaction. The coagulase reaction rate was very dependent upon the percentage of plasma-CRF added to the substrate; maximal activity occurred in excess of 1.5% plasma (Fig.  2) .
Dependence of coagulase reaction rate on pH. It was found that pH had a marked influence upon the rate of the coagulase reaction (Fig. 3) . A change of one pH unit from the optimal value resulted in approximately 50% decrease in reaction rate. The optimal pH for this system was in the range of 7 usually prepared in physiological saline (0.15 M NaCl), the optimal sodium chloride concentration for the coagulase reaction was 0.05 to 0.08 M. These data (Fig. 4) (Fig. 6) . Because of the greater sensitivity of this instrument, the minimal amount of coagulase that could be accurately quantitated was about one-half that required with the Lumetron nephelometer. Also, with the more sensitive instrument, an inverse linear relationship (Fig. 7) ing recorder response in direct proportion to nephelometric units.
In determining the parameters which affect the uniformity of the coagulase reaction rate as recorded by this system, it was found that both fibrinogen and plasma-CRF concentrations were critical. If either was present in rate-limiting amounts, the quantitation of coagulase activity was seriously impaired, particularly when dealing with highly active preparations. The reaction rate was also greatly influenced by pH, which must be considered important in the standardizaion of this nephelometric assay.
The marked influence that NaCI concentration has upon the coagulase reaction was unexpected, when one considered the routine practice of preparing fibrinogen solutions in 0.15 M saline. From the data obtained in these studies, we must conclude that such a salt concentration did not provide optimal conditions for maximal coagulase activity, at least in the present system. Many investigators have found that thrombin-induced clotting of fibrinogen is influenced by variations in ionic strength (11) (12) (13) , but the mechanism of this influence has not been elucidated. Fitzgerald et al. (6) 
